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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more input/output control units and one or more I/O devices are connected to the same 
bus. Bus acquisition and selection of said input/output control unit perform input/output operation, such 
as input/output instruction/data transfer. Moreover, before the I/O device chosen by the input/output 
control unit starts data transfer, when taking time amount, a bus is released temporarily. In the bus 
transfer device which said input/output control unit which performs information transfer, and said I/O 
device do so that data transfer may be resumed after gaining a bus and reselecting this input/output 
control unit, as soon as data transfer is ready, and connects a bus A means to choose one from said two 
or more input/output control units, and to connect with an I/O device, A means to perform each 
input/output control unit and input/output operation instead of the I/O device chosen to other 
input/output control units, and to memorize the I/O information, The bus transfer device characterized 
by having a means for said I/O device to end information transfer with an input/output control unit, and 
to detect that it is in a connectionless condition, and a means to choose this I/O device if it detects, and 
to transmit the I/O information from said input/output control unit of the memorized others. 
[Claim 2] A means to memorize all the input/output instruction transmitted from each input/output 
control unit which performs information transfer to each I/O device connected in claim 1 for every 
input/output control unit, If a means to detect that processing of the input/output instruction of each I/O 
device was completed, a means to delete the input/output instruction which had memorized at the time 
of the completion of processing of input/output instruction, and the reset issue from an input/output 
control unit are detected The bus transfer device characterized by having a means to detect the reset 
from which input/output control unit it is, and a means to re-transmit the input/output instruction which 
has memorized other than the input/output control unit which published reset to this I/O device. 
[Claim 3] The bus transfer device characterized by having a means to detect bus protocol actuation 
disabling of each input/output control unit at the time of a bus connection, and a means to publish reset 
to an I/O device, in claim 2. 

[Claim 4] The bus transfer device which will be characterized by having the means which cancels 
input/output instruction to the unsettled input/output instruction from this input/output control unit to 
each I/O device in claim 3 if bus protocol actuation disabling of each input/output control unit is 
detected. 

[Claim 5] Two or more input/output control units and one or more I/O devices are connected to the same 
bus. Bus acquisition and selection of said input/output control unit perform input/output operation, such 
as input/output instruction/data transfer. Moreover, before the I/O device chosen by the input/output 
control unit starts data transfer, when taking time amount, a bus is released temporarily. Said 
input/output control unit which performs information transfer with a bus protocol which resumes data 
transfer after gaining a bus and reselecting this input/output control unit, as soon as data transfer is 
ready, and said I/O device do. In the computing system constituted with the bus transfer device which 
connects a bus A means to detect the contention of selection to a certain I/O device from two or more 
input/output control units, A means to choose one from said two or more input/output control units, and 
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to connect with this I/O device, A means to perform each input/output control unit and input/output 
operation instead of this I/O device to other input/output control units, to memorize the I/O information, 
and to release a bus promptly, A means for said I/O device to end information transfer with an 
input/output control unit, and to detect that it is in a connectionless condition, The bus transfer device 
characterized by choosing this I/O device after gaining a bus instead of this input/output control unit if it 
detects, and having a means to transmit the I/O information from said input/output control unit of the 
memorized others. 



[Translation done.] 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 6/13/04 



Page 1 of 7 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bus transfer device for sharing two or more external 

storage by two or more calculating machines. 

[0002] 

[Description of the Prior Art] Two or more input/output control units (it is called an initiator below) 
choose two or more I/O devices (it is called a target below), and there is SCSI standardized by ANSIX3 
131-1986 by one of the bus interfaces which performs information communication. 
[0003] 

[Problem(s) to be Solved by the Invention] The 1st purpose in this invention is raising the access 
efficiency over the target of each initiator using SCSI. 

[0004] The 2nd purpose in this invention is enabling it to publish reset from an initiator to a target using 
SCSI. 

[0005] The 3rd purpose in this invention is preventing the retry of the target to an abnormality system 

and not affecting a normal system using SCSI. 

[0006] 

[Means for Solving the Problem] The description of this invention for attaining the 1st purpose A means 
to detect the contention of selection to a certain target from two or more initiators, A means to choose 
one from said two or more initiators, and to connect with this target, A means to perform each initiator 
and input/output operation instead of this target to other initiators, to carry out the queuing of the 
command, and to release a bus promptly, A means for said target to end information transfer with an 
initiator, and to detect that it is in a connectionless condition, It is in choosing this target after gaining a 
bus instead of this initiator, if it detects, and having a means to transmit the command from said initiator 
of the others which carried out the queuing. 

[0007] Furthermore, the description of this invention for attaining the 2nd purpose The means which 
carries out the queuing of all the commands transmitted from each initiator which performs information 
transfer to each target connected for every initiator, If a means to delete the command which was 
carrying out the queuing of processing of the command of each target having been completed to a means 
to detect, at the time of the completion of processing of a command, and the reset issue from an initiator 
are detected It is in having further a means to detect the reset from which initiator it is, and a means to 
re-transmit the command which is carrying out the queuing of [ other than the initiator which published 
reset to this target]. 

[0008] The description of this invention for attaining the 3rd purpose is further again to have further a 
means to detect bus protocol actuation disabling of each initiator at the time of a bus connection, and a 
means to publish reset to a target. 

[0009] Moreover, if bus protocol actuation disabling of each initiator is detected in addition to a means 
to attain the 3rd purpose, you may have the means which cancels a command to the unsettled command 
from this initiator to each target. 
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[0010] 

[Embodiment of the Invention] Below, the example of this invention is explained. 
[001 1] First, SCSI used is explained in this invention. 

[0012] SCSI makes daisy chain connection of two or more initiators and two or more targets with the 
same bus cable, and serves as the configuration of preparing a terminator in both ends. 
[0013] SCSI consists of four phases, a bus free-lancer, bus acquisition (Arbitration), a device selector 
(selection)/reselection (reselection), and information transfer. First, it waits for the equipment which is 
going to perform input/output operation to serve as a bus free phase which is in the condition that the 
bus is not used. If a bus free-lancer is detected, in order to acquire a bus royalty, it goes into an 
Arbitration. In order to gain a bus to each equipment, there is priority, and in an Arbitration phase, the 
equipment with the highest priority which expressed bus acquisition gains a bus. The equipment which 
gained the bus chooses the equipment to which input/output operation is carried out. It comes it 
selection that an initiator chooses a target, a reselection phase, and the information transfer phase after 
answering from a call and selected equipment come that case of being reverse, and input/output 
operation is performed. 

[0014] Although each target receives a command from an initiator in an information transfer phase and 
performs data transfer according to the command, when response preparation takes time amount, in 
order that it may gather the utilization ratio of a bus, it releases a bus promptly (disconnection), 
immediately after being ready, it carries out the reselection of the initiator which received the command 
for the bus after the Arbitration, and resumes information transfer. Even if it is under disconnection, it 
answers to the selection from the initiator of the same or others, and a command is received one by one, 
is memorized, and information transfer is performed according to a command one by one (command 
queuing). 

[001 5] Thus, SCSI shares two or more targets by two or more initiators on the same bus, and it makes it 
possible to perform information transfer efficiently. 

[0016] In order for the above-mentioned technique to connect two or more initiators and two or more 
targets on the same bus cable and to perform information transfer, while the initiator 1 . Existing and a 
certain target are performing input/output operation, even the target as for which others are vacant 
cannot use other initiators as well as this target until said input/output operation is completed. 
[001 7] 2. If the command-queuing function which the target for gathering a bus utilization ratio has 
publishes reset at a target, all the commands that carried out the queuing till then will be cleared. When 
sharing a target by two or more initiators, a target memorizes and carries out sequential execution of the 
command from two or more initiators using this function, but if this target is reset by a certain initiator, 
all the commands from other initiators will also be cleared as mentioned above. In that case, although 
the initiator which published reset can carry out the recurrence line of the ** command and can carry out 
a retry, there is no means to detect that the target was reset in the other initiator, it will continue waiting 
for the reselection from a target, and processing of an initiator will stop it in the meantime. Therefore, 
reset cannot be published easily. 

[001 8] 3. When a failure occurs [ one initiator ] during connection with a target when a target is shared 
by two or more initiators using the aforementioned command-queuing function, and information transfer 
becomes impossible, it becomes impossible for other equipments which a bus will be in a busy condition 
and are connected on a bus to use a bus. Moreover, a target and a command transfer are ended, and 
when a failure occurs in one initiator in a reselection waiting state and it becomes impossible to answer a 
reselection from a target, a target performs a retry to the initiator of this no response. Although a 
convention does not have a count of a retry on specification, also at the lowest, a common SCSI I/O 
device performs a retry once or more. In SCSI, time-out time amount of one reselection is made into the 
recommendation 250 ms. Within a target, degree command processing is not performed and access from 
other normal initiators cannot be performed to this target in the meantime. 
[0019] Hereafter, the point of having improved these is explained. 

[0020] Drawing 2 is the example of 1 system configuration which used this invention. It consists of two 
or more CPUs (CPU1 — CPUn), two or more disk units (Disk A, disk B-), and bus transfer devices A 
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and B by this invention, and for the improvement in dependability, let a disk and a bus transfer device as 
duplex-ization, and let data be double writing altogether. 

[0021] In this example, the configuration by two initiators and two targets which are the minimum 
configuration of these multisystem configurations is taken for an example, and it explains using a Fig. 
below. 

[0022] Drawing 1 is an example of the internal configuration of the bus transfer device for realizing this 
invention. It connects between Initiators A and B (1 A, IB) and Targets A and B (2 A, 2B), and the bus 
transfer device 10 is connected by the SCSI cables 01-04 between each equipment. Within the bus 
transfer device, the loan which separates a bus for every initiator and an initiator comrade's bus beats is 
abolished. When a bus transfer device is divided roughly, it is constituted by the bus change control 
section 1 1, electronic switches 1-4 (12-15), and the abnormality Monitoring Department A and B (16 
17) in an I/O device. Hereafter, each above-mentioned function is explained. 

[0023] The bus change control section 1 1 is a part which supervises the Arbitration, the selection, or the 
reselection from each SCSI devices connected to a bus transfer device, and controls connection of a bus 
and separation, and consists of MPU1 la, ROM1 lb, RAMI lc, and registers 1 ld-1 lm. Bus [ of Initiator 
A ], and register 1 Id, the bus of Initiator B is connected register 1 lg, and, as for register lie, the bus of 
Target B is connected, respectively, as for bus [ of Target A ], and register 1 If. Furthermore, Registers 
1 lh-1 11. are a register for the input/output instruction of electronic switches 1-4, and a register for the 
reset issue demand of the after-mentioned [ register 11m] respectively. MPU is controlled by the micro 
program in ROM, it accesses each register, supervises the condition of a bus, and controls electronic 
switches 1-4 through Registers 1 lh-1 11. 

[0024] Electronic switches 1-4 (12-15) are parts which perform connection of the bus between an 
initiator and a target, and separation with the instruction given through Registers 1 lh-1 11. from the bus 
change control section, and only the number of targets which each initiator accesses is prepared. In 
drawing 1 , electronic switches 2 and 4 are established for electronic switches 1 and 3 in Initiator B to 
Initiator A. An electronic switch 1 (12) is constituted by target actuation circuit 12q and initiator 
actuation circuit 12r I/O gate 12p and command memory 12s. I/O gate 12p performs ON/OFF of the 
gate by gate enable signal 12c of a bus change control section, and performs connection of the SCSI 
buses 01 and 03 and separation. Target actuation circuit 12q is the circuit which simulated the 
processing (protocol) of operation which an actual target answers to access of an initiator, if required by 
activate request signal 12a from a bus change control section, will answer the selection of an initiator 
and will disconnect reception and a bus for the command from an initiator according to a SCSI protocol 
henceforth. The command received from the initiator is memorized at command memory 12s mentioned 
later, and connects completion information of command receipt 12b to a bus change control section. 
Initiator actuation circuit 12r transmits the command which was the circuit which simulates actuation of 
an initiator, performed an Arbitration and selection and was memorized by the above-mentioned at the 
target like the above-mentioned target actuation circuit 12q by 12f of activate request signals from a bus 
change control section. Moreover, initiator actuation circuit 12r has 12t of message information for 
transmitting to a target, and publishes it to a target like a command transfer by 12g of message issue 
demand signals from a bus change control section. Command memory 12s is a part which memorizes 
altogether the command published from the initiator also including the above cases for every initiator. 
When at least one command is memorized at command memory 12s, it is made to recognize that the 
command is memorized by command-queuing signal 12e in command memory to a bus change control 
section. Moreover, the command with which it memorizes in command memory is eliminated by 12d of 
command memory clear signals from a bus change control section. Electronic switches 2-4 (13-15) also 
serve as the same circuitry as an electronic switch 1 (12), same actuation is performed, and it connects 
with a bus change control section respectively by signal 13 a-g, 14 a-g, and 15 a-g. 
[0025] The abnormality Monitoring Department A and B in an I/O device is a part which supervises the 
condition of the buses 03 and 04 of Target A and Target B, respectively, and detects the abnormalities of 
a target or an initiator. The abnormality Monitoring Department in an I/O device consists of reset 
detecting-element 16a, timer 16b, and reset output circuit 16c. Reset detecting-element 16a distinguishes 
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the initiator which detected the reset from an initiator and published reset, and generates 16d of 
interrupts to MPU of a bus change control section. Timer 16b supervises the information transfer time 
amount between a target - an initiator, and when a certain setup time is exceeded, it makes the below- 
mentioned reset output circuit generate 16f of interrupts in MPU of a bus change control section after 
reset issue demand 16e. The setup time of a timer is set as a bigger value than the transfer processing 
time at the time of the number of the maximum transfer words performed between an initiator - a target 
in the system, although a setup changes with systems. Reset output circuit 16c publishes reset (16h) to a 
target by 16g reception of reset issue demands from reset issue demand 16e from the above-mentioned 
timer, and a bus change control section. 

[0026] Next, actuation of this bus transfer device is explained using drawing 3 - drawing 6 . Drawing 3 
and drawing 4 express a series of actuation of an initiator and a target. Moreover, drawing 6 is the 
processing flow of a bus change control section. 

[0027] First, when accessing Target A from Initiator A, if Initiator A checks the busy condition of a bus 
and detects a bus free-lancer, it will enter at an Arbitration phase and will express its ID ( drawing 6 , 
Fl 01). If it succeeds in an Arbitration, it will shift to a selection phase continuously, and their ( drawing 
3 (1)) ID and ID of a target to select are expressed ( drawing 6 , F102). A bus change control section 
recognizes a connection place a connecting agency at this time, and checks the bus of a connection place 
( drawing 6 , F103). When the bus of a connection place is free, enable signal 12c is outputted from a 
bus change control section to I/O gate circuit 12p of an electronic switch 1, and Target A is connected 
with Initiator A ( drawing 3 (2), drawing 6 , F104), and he leaves subsequent processing to these 
equipments. The command A from the initiator A published in the input/output operation at this time is 
memorized to command memory 12s in an electronic switch 1. Moreover, although a bus change control 
section checks the bus of a connection place (target A) as mentioned above when selection occurs from 
Initiator B to Target A in this condition (Initiator A and Target A under connection) It is under 
[ connection / with the current initiator A ] sake (there is nothing in a bus free-lancer), Target A Activate 
request 13a is outputted to target actuation circuit 13q of an electronic switch 2, it connects with Initiator 
B ( drawing 6 , F140-F141), and reception and a bus are disconnected for Command B from Initiator B. 
The received command B is memorized to command memory 13s in this electronic switch 2, connects 
completion information of command receipt 13b to a bus change control section, and ends processing, in 
addition — the case where contention occurs to the same timing although Initiator A and Target A were 
examples when the connection request ( drawing 3 (3)) from Initiator B occurs at the time of connection 
in this explanation - the above-mentioned - the same - on the other hand, an I/O gate circuit - a target 
— connecting — another side — a target actuation circuit — starting — a command — reception — a bus is 
released promptly. 

[0028] A continuation of the above-mentioned processing is shown in drawing 4 . This Fig. shows the 
actuation which transmits the command which the bus transfer device received instead of Target A in 
drawing 3 to Target A ( drawing 4 (5)). The flows of control of the bus change control section which 
performs these processings are shown in drawing 6 . If it recognizes that Command B was memorized in 
command memory by completion information of command receipt 13b from target actuation circuit 13q 
in an electronic switch 2 ( drawing 6 , F142), the bus of Target A is checked, and if it is a bus free- 
lancer, 13f of activate requests will be outputted to initiator actuation circuit 13r in an electronic switch 
2 ( drawing 6 , F143). If initiator actuation circuit 13r performs an Arbitration by 13f of activate requests 
from a bus change control section, selection is performed to Target A and Target A answers, the 
command B with which it memorizes in command memory 13s will be transmitted, and processing will 
be ended. 

[0029] Drawing 5 performs reselection ( drawing 5 (6), reselection) to Initiator A from Target A, and 
expresses under Initiator A and input/output operation. The flows of control of the bus change control 
section which performs these processings are shown in drawing 6 . Also in this case, like the above- 
mentioned, a bus change control section recognizes a connection place a connecting agency, the bus of 
Initiator A is checked, if it is a bus free-lancer, I/O gate circuit 12p of an electronic switch 1 will be set 
to enabling 12c ( drawing 6 , F102-F104), and Initiator A will be connected with Target A ( drawing 5 
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(7)). If you shall leave subsequent processing between equipment, information transfer is completed and 
it checks by the message that processing has been normal in a bus change control section, the above- 
mentioned command memorized in command memory by 12d of command memory clear signals will 
be eliminated ( drawing 6 , F106-F107). 

[0030] Next, processing of a bus transfer device when abnormalities occur at an initiator or a target is 
explained taking the case of reconnection processing of the above-mentioned target A. 
[0031] An example when first an initiator detects the abnormalities of a target and publishes reset at a 
target is explained using drawing 7 and drawing 8 . Drawing 7 expresses the situation that Initiator A 
detected the abnormalities of Target A and Target A published reset Rl at Target A during reconnection 
at Initiator A. Drawing 8 is the processing flow of the bus change control section in the situation of 
drawing 7 . 

[0032] It reports whether that reset was outputted to Target A from Initiator A is the reset which was 
detected in reset detecting-element 16a of the abnormality Monitoring Department A in an I/O device, 
and was published from which initiator to the bus change control section (16d). If it judges the reset 
from which initiator a bus change control section is when this report is received ( drawing 8 , F201) and 
checks that it is from Initiator A, register 1 lk for electronic switch 2 in a bus change control section will 
be accessed any command memorized in the electronic switch 2 connected to Initiator B to be, and it 
will be confirmed whether command-queuing signal 13e is ON ( drawing 8 , F202). If this signal is ON, 
since the unsettled command of Initiator B is in command memory, said register 1 lk is accessed, 13f of 
seizing signals is turned on in initiator actuation circuit 13r in an electronic switch 2 ( drawing 8 , F203), 
and a recurrence line is carried out to Target A from command memory. 

[0033] Next, although it is an example at the time of detecting the abnormalities by the side of an 
initiator, there are two approaches in this processing and the 1st approach is explained using drawing 9 , 
drawing 10 , and drawing 13 . Drawing 9 expresses the situation of having published reset at Target A 
from the bus transfer device, in order to occur Target A in Initiator A, and for abnormalities to occur in 
information transfer during reconnection and to separate a bus compulsorily. Drawing 13 shows the 
processing flow of drawing 9 and the bus change control section in the situation of drawing 10 . 
[0034] Malfunction detection at the time of the input/output operation between Initiator A and Target A 
is performed in the watchdog timer in the abnormality Monitoring Department A in an I/O device. If 
what the I/O transfer between an initiator and a target was not completed in convention time amount, 
and data transfer stopped the watchdog timer for is detected, reset will be published to Target A in the 
reset circuit in the abnormality Monitoring Department A in an I/O device, and 16f of interrupts of time- 
out detection will be put into coincidence at a bus change control section. If, as for a bus change control 
section, this interrupt enters, Target A will check the initiator under present reconnection using the 
information from each register in a bus change control section, register 1 lk for electronic switch 2 in a 
bus change control section will be accessed, and command-queuing signal 13e confirms whether to be 
ON ( drawing 13 , F301). If this signal is ON, said register 1 lk will be accessed, a seizing signal will be 
turned on in the initiator actuation circuit in an electronic switch 2 ( drawing 1 3 , F302), and the 
recurrence line of the command B 1 memorized in the electronic switch 2 where Initiator B is connected 
will be carried out. Moreover, if register 1 1 i for electronic switch 3 was accessed the queuing of the 
command from the initiator A which could come, simultaneously abnormalities generated in Target B 
not to be carried out, command-queuing signal 14e was checked ( drawing 13 , F303) and the queuing of 
the command of Initiator A was carried out, processing for canceling the command will be performed. 
The art is shown in drawing 10 . If the command of Initiator A was memorized at command memory 14s 
in the electronic switch 3 where Initiator A is connected to Target B, all the contents by which access 
register 1 lm in a bus change control section, transmit 17g of reset output signals to the reset circuit in 
the abnormality Monitoring Department B in an I/O device, and reset Target ( drawing 13 , F304) B, and 
the queuing is carried out to the command memory in Target (R2) B from the bus change control section 
will be eliminated. Then, if register 1 lh was accessed and the command of Initiator B was memorized in 
command memory 15s in the electronic switch 4 where the initiator B of a normal system is connected 
to Target B ( drawing 13 , F305), register 1 lh will be accessed like the above, 15f of seizing signals will 
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be turned on in initiator actuation circuit 15r in an electronic switch 4, and the recurrence line of the 
command will be carried out to Target B ( drawing 13 , F306). 

[0035] Moreover, although the input/output operation between an initiator - a target was supervised with 
the timer and the time-out performed a means to detect the abnormalities by the side of an initiator, in 
this example, this is one example, for example, also has a means to detect whether the signal of SCSI 
terminator power was supervised and the power source of an initiator turned off. 
[0036] Furthermore as the 2nd approach, the same effectiveness can be acquired by using the abortion 
mechanism of a SCSI protocol for the processing which carries out the recurrence line of the command 
to a target from a bus transfer device by the 1st approach after publishing reset. Abortion mechanism is a 
function which can cancel the command which the initiator published at the target, and its either of the 
command in a queuing is possible for the command and target under an initiator and activation. This 
function is performed by the message protocol between an initiator and a target. 
[0037] The 2nd approach is explained using drawing 1 1 and drawing 12 . Processing until it detects the 
abnormalities of Initiator A, it puts 16f of interrupts into a bus change control section and a bus change 
control section recognizes the initiator which abnormalities generated is the same as that of the 
aforementioned method 1. The bus change control section which detected the abnormalities of an 
initiator requires command abort processing of an initiator of initiator actuation circuit 12r in an 
electronic switch 1 by 12g of message abort demand signals (Abl). Initiator actuation circuit 12r which 
received this expresses an attention signal to the bus of Target A. Since it is waiting for the message 
from the initiator (in this case, initiator actuation circuit 12r) which the target A which had attention 
expressed separated the bus from Initiator A, and expressed attention, By publishing command abort 
message 12t of the initiator A created in the initiator actuation circuit at Target A If command memory 
14s in an electronic switch 3 is checked like said method 1 to Target B again and the command of 
Initiator A is memorized in the command at the time of an abnormal occurrence to Target A An abort 
message can be published similarly and the command in a queuing (Ab2) can be canceled ( drawing 
12). 

[0038] Since control of the bus change control section of this method is almost the same as that of said 
method 1, it is written together to the flows of control of drawing 1 3 . As shown in this Fig., this method 
is realizable by changing processing of steps F301-F302 into F401, and changing processing of steps 
F304-F306 into F402. 

[0039] Since connect only one initiator to a target, it executes by proxy at a target to other initiators, a 
bus transfer device answers an initiator according to a SCSI protocol and a command is received when 
contention of a bus occurs, the bus use latency time of each initiator by the time of bus contention 
disappears, and each initiator can perform access to other targets. 

[0040] By the inside of a bus transfer device, or having the command-queuing function which the target 
has conventionally, reset is published from an initiator to a target, and even when the command which 
was carrying out the queuing till then has eliminated, stagnation of processing by an initiator continuing 
waiting for the reselection from a target can be protected from a bus transfer device by re-transmitting 
the command. 

[0041] When a bus transfer device detects the abnormalities of an initiator and the target is carrying out 
the queuing of the command of the initiator, reset is published from a bus transfer device to the target, 
queuing information is eliminated, it is re-transmitting the command with which a normal systeiris is not 
performed yet, and the reselection of the target to the initiator which abnormalities generated can be 
prevented. 

[0042] When a bus transfer device detects the abnormalities of an initiator and the target is carrying out 
the queuing of the command of the initiator, the reselection of the target to the initiator which 
abnormalities generated can be prevented by performing cancellation processing of the command from a 
bus transfer device to the target. 
[0043] 

[Effect of the Invention] According to this invention, in a multisystem which shares one or more targets 
between the initiator of (1) plurality, the bus free latency time by contention of bus acquisition with the 
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initiator of an other system does not generate each initiator. 

[0044] (2) It becomes possible to publish reset to a target in said system configuration, without affecting 
an other system. 

[0045] (3) At said system configuration, during a target and input/output operation, even if a failure 
sometimes occurs and it will be in a no response condition other than this, affecting it to target access of 
other normal systems does not have a certain initiator. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing one example of the bus transfer device of this invention. 
[Drawing 2] The system configuration Fig. showing one example of the bus transfer device of this 
invention. 

[Drawing 3] The state diagram showing actuation of one example of this invention (1). 

[Drawing 4] The state diagram showing actuation of one example of this invention (2). 

[Drawing 5] The state diagram showing actuation of one example of this invention (3). 

[Drawing 6] The flow chart which shows actuation of one example of this invention (1). 

[Drawing 7] The state diagram showing actuation of one example of this invention (4). 

[Drawing 8] The flow chart which shows actuation of one example of this invention (2). 

[Drawing 9] The state diagram showing actuation of one example of this invention (5). 

[Drawing 10] The state diagram showing actuation of one example of this invention (6). 

[Drawing 11] The state diagram showing actuation of one example of this invention (7). 

[Drawing 12] The state diagram showing actuation of one example of this invention (8). 

[Drawing 13] The flow chart which shows actuation of one example of the bus transfer device of this 

invention (3). 

[Description of Notations] 

10 [ — Electronic switches 2 and 14 / — Electronic switches 3 and 15 / — Electronic switches 4 and 16 / - 
- The abnormality Monitoring Department A in an I/O device, 17 / - The abnormality Monitoring 
Department B in an I/O device, 1 A / — Initiator A, IB / - Initiator B, 2 A / — Target A, 2B / — Target B, 
01-04 / - SCSI cable. ] - A bus transfer device, 1 1 — A bus change control section, 12 « Electronic 
switches 1 and 13 



[Translation done.] 
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